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(57) ABSTRACT 
A polyaxial bone anchoring device includes an anchoring 
element having a shank and a head, a receiving part for 
receiving the head of the bone anchoring element and a rod, 
the receiving part including an upper member with a top end 
and a bottom end, a central axis extending through the top end 
and the bottom end, ahead receiving portion with a passage at 
the bottom end for introducing the head, and a channel for 
receiving the rod at the top end, a lower member having a 
passage and being connectable to the upper member from the 
bottom end of the upper member, wherein at least one clamp 
ing member at or near the bottom end of the upper member is 
configured to reduce the diameter of the passage of the head 
receiving portion when the lower member is connected to the 
upper member to hold the head. 
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Fig.11a 
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POLYAXAL BONE ANCHORING DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION(S) 

0001. The present application claims priority to and the 
benefit of U.S. Provisional Patent Application Ser. No. 
61/667,670, filed Jul. 3, 2012, the contents of which are 
hereby incorporated by reference in their entirety, and claims 
priority from European Patent Application EP 12 174846.1, 
filed Jul. 3, 2012, the contents of which are hereby incorpo 
rated by reference in their entirety. 

BACKGROUND 

0002 1. Field 
0003. The invention relates to a polyaxial bone anchoring 
device. The anchoring device includes an anchoring element 
having a shank and a head and further includes a receiving 
part for coupling the anchoring element to a rod. The receiv 
ing part has an upper member and a lower member connect 
able to the upper member and at least one clamping member 
that is configured to hold the anchoring element in the receiv 
ing part when the upper and lower member are assembled. 
The polyaxial bone anchoring device is particularly Suitable 
for providing a modular system. 
0004 2. Description of Related Art 
0005 WO 2011/077511 A1 describes a spine fixing 
device provided with a screw and also with a head to which 
the screw and a rod can be fixed. The head is provided with a 
head body and a fixing nut, which fixes the screw to the head. 
When mounted to the head body, the fixing nut holds the 
screw. The state of mounting of the fixing nut to the head body 
is adapted to be switchable between a first state, in which the 
screw is held so as to be able to pivot and a second state, in 
which the screw is held, so as not to be able to pivot. 

SUMMARY 

0006. It is the object of the invention to provide a polyaxial 
bone anchoring device that is improved in view of its handling 
and in view of the variety of applications of the device. 
0007. The object is solved by a polyaxial bone anchoring 
device according to claim 1. Further developments are given 
in the dependent claims. 
0008. The polyaxial bone anchoring device is a bottom 
loading type polyaxial bone anchoring device that allows to 
insert the anchoring element from the bottom of the receiving 
part. Due to this design, a modular system can be provided, 
wherein a single receiving part can be combined with various 
anchoring elements. The anchoring elements may differ in 
view of their shank length, shank diameter, anchoring type, 
Such as screws, nails or other bone anchors. By means of Such 
a modular system, the bone anchoring device can be used in a 
broad variety of clinical situations. This gives the Surgeon a 
substantial choice of implants and reduces the number of 
parts that are included in an implant set or configuration. 
The bone anchoring device can be easily assembled. A stop 
for the head of the bone anchoring 
0009 elements is provided in the receiving part and allows 
to correctly position the head of the anchoring element in the 
receiving part. 
0010. The at least one clamping member and the stop 
provide for a friction fit of the head within the receiving part 
so that the anchoring element can be held in the receiving part 
in an adjustable angular position. The friction force can be 
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overcome manually by pivoting the receiving part relative to 
the anchoring element, so that a plurality of bone anchoring 
devices can be easily aligned to receive the rod, which is to be 
inserted. 

BRIEF DESCRIPTION OF DRAWINGS 

0011 Further features and advantages of the invention 
will become apparent from the description of embodiments 
by means of the accompanying drawings. In the drawings: 
0012 FIG. 1 shows a perspective exploded view of the 
bone anchoring device according to a first embodiment; 
0013 FIG.2 shows a perspective view of the bone anchor 
ing device of FIG. 1 in an assembled state; 
0014 FIG.3 shows a perspective view from the bottom of 
an upper member of the receiving part according to the first 
embodiment; 
0015 FIG. 4 shows atop view of the receiving part accord 
ing to the first embodiment; 
0016 FIG. 5 shows a cross-sectional view of the upper 
member of the receiving part along line A-A in FIG. 4; 
0017 FIG. 6 shows a cross-sectional view of an enlarged 
portion of the upper member with a ball inserted into a bore 
provided in the upper member; 
(0018 FIG. 7 shows a perspective view from the bottom of 
the lower member of the receiving part according to the first 
embodiment; 
(0019 FIG.8 shows atop view of the lower membershown 
in FIG.7; 
0020 FIG. 9 shows a cross-sectional view of the lower 
member according to line B-B in FIG. 8: 
0021 FIG.10a shows a cross-sectional view of a first step 
of assembling the polyaxial bone anchoring device according 
to the first embodiment; 
(0022 FIG. 10b. shows an enlarged portion of FIG. 10a; 
0023 FIG. 11a: shows a cross-sectional view of a next 
step of assembling the polyaxial bone anchoring device 
according to the first embodiment; 
0024 FIG.11b shows an enlarged portion of FIG. 11a. 
0025 FIG.12a shows a cross-sectional view of a further 
step of assembling the bone anchoring device according to the 
first embodiment, wherein the lower member is connected to 
the upper member, 
0026 FIG.12b shows an enlarged portion of FIG. 12a, 
0027 FIG. 13a shows a further step of assembling a 
polyaxial bone anchoring device according to the first 
embodiment, wherein the lower member is being screwed 
onto the upper member, 
0028 FIG. 13b shows an enlarged view of a portion of 
FIG. 13a; 
0029 FIG. 14a shows a cross-sectional view of a final step 
of assembling the polyaxial bone anchoring device according 
to the first embodiment; 
0030 FIG. 14b shows an enlarged view of a portion of 
FIG. 14a, 
0031 FIG. 15 shows a perspective exploded view of the 
polyaxial bone anchoring device according to a second 
embodiment; 
0032 FIG. 16 shows a cross-sectional view of the upper 
member shown in FIG. 15, the section taken in a plane per 
pendicular to the rod axis; 
0033 FIG. 17 shows an enlarged view of a portion of FIG. 
16: 
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0034 FIG. 18 shows a perspective view from the top of the 
lower member of the receiving part according to the first 
embodiment; 
0035 FIG. 19 shows a cross-sectional view of the lower 
member along line C-C in FIG. 18; 
0036 FIG. 20 shows a cross-sectional view of a clamping 
ring of the polyaxial bone anchoring device according to the 
second embodiment, the section taken a plane containing the 
central axis and a slot of the clamping ring; 
0037 FIG. 21 shows a cross-sectional view of a first step 
of assembling the polyaxial bone anchoring device according 
to the second embodiment; 
0038 FIG. 22a shows a further step of assembling the 
polyaxial bone anchoring device according to the second 
embodiment; 
0039 FIG. 22b shows an enlarged view of a portion of 
FIG. 22a; and 
0040 FIG. 23 shows a cross-sectional view of the 
polyaxial bone anchoring device according to the second 
embodiment in a fully assembled state. 

DETAILED DESCRIPTION 

0041 As shown in FIGS. 1 and 2, the polyaxial bone 
anchoring device according to a first embodiment comprises 
a bone anchoring element 1 in the form of a bone screw 
having a shank 2 with a threaded portion and a spherical 
segment-shaped head 3. The head 3 includes a region with a 
largest diameter E of the sphere and comprises a recess 4 for 
engagement with a screwdriver. The bone anchoring device 
further includes a receiving part 5 for receiving the head 3 of 
the anchoring element 1 and for receiving a rod 100 in order 
to couple the bone anchoring element 1 to the rod 100. In the 
receiving part 5, a pressure element 6 is arranged for exerting 
pressure onto the head 3, when the head 3 is inserted into the 
receiving part 5. In addition, the bone anchoring device com 
prises a locking element 7 for securing the rod and for locking 
the head 3 in the receiving part 5. 
0042. As shown in FIG. 1, the receiving part 5 includes an 
upper member 8 and a lower member 9 that is connectable to 
the upper member 8. Referring further to FIGS. 3 to 6, the 
upper member 8 has a top end 81 and an opposite bottom end 
82. Adjacent to the top end 81, there is a first substantially 
cylindrical portion 83 with a first maximum outer diameter 
and adjacent to the bottom end 82, there is a second Substan 
tially cylindrical portion 84 with a second diameter that is 
smaller than the first diameter. The second portion 84 acts as 
a head receiving portion. Due to its symmetry, the upper 
member 8 comprises a central axis C extending through the 
upper member from the top end 81 to the bottom end 82. The 
upper member further has a coaxial passage 85 extending 
completely through the member from the top end 81 to the 
bottom end 82. The passage 85 may be a bore that may have 
different inner diameters along the axial direction. A Substan 
tially U-shaped recess 86 is provided adjacent to the top end 
by means of which to upstanding free legs 87, 88 are formed 
that are the sidewalls of a channel for receiving the rod 100. At 
or near the top end 81 an internal thread 89 is provided for 
engagement with the locking element 7. The first portion 83 
may have opposite flat sides in a plane perpendicular to the 
channel axis to reduce the overall dimension. 
0043. The second portion 84 of the upper member 8 com 
prises a threaded outer surface portion 90 adjacent to or 
closest to the first substantially cylindrical portion 83. 
Between the threaded outer surface portion 90 and the bottom 
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end 82, a plurality of transverse bores 91 are provided at 
circumferentially equidistant positions. The bores 91 extend 
fully through the wall of the second cylindrical portion 84. 
Each bore 91 has a region 91a with a gradually reducing inner 
diameter near the inner wall of the upper member 8, in other 
words, an inner bevelled section, so that the diameter of the 
bore at the inner wall is slightly reduced. As can be seen in 
particular in FIG. 6, each bore 91 is configured to receive a 
ball 20 therein. While FIG. 6 shows only one ball 20 received 
in a bore 91, a plurality of balls 20 is provided, as can be seen 
in FIG.1. The inner diameter of the bores 91 is such that the 
balls 20 can rotate in the bores 91. When the balls 20 are 
placed into the bores 91, respectively, the outer edge 91b of 
the bores may be crimped to hold the balls 20 within the bores 
91. The balls 20 that are confined in this way within the bores 
91, are configured to slide to some extent in a transverse 
direction as indicated by the double arrow Sin FIG. 6. Hence, 
when sliding in the direction towards the center of the upper 
member 8, the balls 20 can protrude into the passage 85. 
0044) The inner wall of the passage 85 comprises at a 
distance from the bottom end 82 a protrusion 93. The protru 
sion 93 is annular and spherically rounded, when it goes over 
into the region of the bores 91 such that it fits to the head 3 of 
the anchoring element 1. The protrusion 93 is at such a dis 
tance from the bottom end, that when the head 3 abuts against 
it, the bores 91 with the balls 20 are at a position below the 
region with the greatest diameter E of the head 3. Further, the 
head 3 protrudes into the passage 85 above the protrusion 93 
so that it can be contacted by the pressure element 6. 
0045 Referring in particular to FIGS. 7 to 9, the lower 
member 10 is a substantially sleeve-shaped part that has a top 
end 101 and an opposite bottom end 102 and a passage that 
extends fully from the top end 101 to the bottom end 102. The 
passage comprises a first portion 103 with an internal thread 
that cooperates with the external thread of the threaded por 
tion 90 of the upper member. Between the first portion 103 
and the bottom end 102, there is a second portion 104 that is 
threadless and that has a slightly larger inner diameter than 
the outer diameter of the wall surrounding the bores 91 of the 
upper member 8. More in detail, the outer diameter of the 
second portion 104 of the passage has such a size that the 
lower member is configured to displace the balls 20, when 
they are seated in the holes 91 and protrude to the outside of 
the lower member, towards the inside of the upper member 8 
in a radial direction. 

0046. The outer surface of the lower member 10 adjacent 
to the first end 101 may be flush with the outer surface of the 
upper member when the lower member is mounted to the 
upper member and may be tapering towards the second end 
102, for example in a rounded manner. The inner diameter of 
the passage at any portion of the lower member is larger than 
the outer diameter of the shank 2 and is also larger than the 
maximum outer diameter E of the head 3 of the bone anchor 
ing element 1. Furthermore, the lower member 10 may have 
flat surface portions 105 arranged on opposite sides that 
facilitate gripping of the lower member 10, when the lower 
member is to be mounted to the upper member 8. Preferably, 
the flat surface portion 105 correspond to flat surface portion 
of the upper member in the fully assembled state as shown in 
FIG. 2 to reduce the dimension of the polyaxial bone anchor 
ing device in a direction along the rod axis. 
0047. The pressure member 6 will now be explained with 
reference to FIGS. 1 and 10a. The pressure member 6 is a 
Substantially cylindrical part with a top end 61 and an oppo 
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site bottom end 62. Adjacent to the top end 61, there is a 
substantially cylindrical recess 63 for receiving the rod 100. 
Adjacent to the bottom end 62, there is a substantially spheri 
cal segment-shaped recess 64 that has a radius corresponding 
to the radius of the head 3 so that when the pressure member 
6 is placed onto the head and pressed downward, the load is 
distributed onto the head 3. Furthermore, a coaxial through 
hole is provided for allowing access to the recess 4 of the head 
3 of the bone anchoring element 1. 
0048. The parts of the polyaxial bone anchoring device are 
made of a bio-compatible material. In particular, they can be 
made of bio-compatible metal. Such as titanium, a bio-com 
patible alloy, such as, for example, Nitinol or of a bio-com 
patible plastic material, such as for example, PEEK (poly 
etheretherketone). The parts can be made all of the same or of 
different materials. 
0049. The assembly of the polyaxial bone anchoring 
device according to the first embodiment will now be 
described with reference to FIGS. 10a to 14b. First, as shown 
in FIGS. 10a and 10b, the upper member 8 is provided 
together with the pressure element 6 in a pre-assembled man 
ner. The pressure element 6 is arranged in the upper member 
8 Such that the spherical segment-shaped recess 64 is oriented 
towards the bottom end 82. It may be temporarily held and 
aligned in the upper member 8 through, for example, crimp 
ing. The balls 20 are inserted into the bores 91 and held 
therein. The bone anchoring element is introduced with the 
head 3 through the bottom end 82 of the upper member into 
the passage 85 of the upper member. When the head 3 passes 
the region with the balls 20, the balls 20 are shifted by the 
head 3 towards the outside to allow the head 3 to pass, as 
shown in FIG. 10b. 
0050. Next, as shown in FIGS. 11a and 11b, the head 3 is 
further introduced into the passage 85 until it abuts against the 
protrusion 93 and is prevented from further moving upwards. 
In this configuration, the balls 20 are arranged relative to the 
head 3 at a position below the greatest diameter E of the head 
3. The balls 20 are in the outermost position where their 
surface portion that is oriented towards the inside is flush with 
or behind the inner wall of the upper member that surrounds 
the bore 91. 

0051. As shown in FIGS. 12a and 12b, the lower member 
10 is mounted to the upper member 8 by orienting it with its 
top end 101 towards the upper member 8 and screwing it onto 
the threaded portion 90 of the upper member 8. 
0052. As can be seen in FIGS. 13a and 13b, when the 
second, threadless portion 104 of the passage of the lower 
member passes the balls 20, the balls 20 that were protruding 
outside are shifted by the second portion 104 towards the 
inside of the passage 86 of the upper member 8 to such an 
extent that a portion of the balls 20 protrudes into the passage 
85 of the upper member, thereby reducing the diameter of the 
passage 85 at this position. Because the inner diameter of the 
passage 85 corresponds Substantially to the largest diameter E 
of the head 3, the reduction of the inner diameter of the 
passage 85 through the balls 20 prevents the head 3 from 
being removed through the bottom end 82 as soon as the 
portion 104 has shifted the balls 20 towards the inside. This 
holds the head 3 in place within the upper member 8. 
0053 Finally, as shown in FIGS. 14a and 14b, the lower 
member is mounted to the upper member until its top end 101 
abuts against the first cylindrical portion 83 of the upper 
member 8. In this configuration, the head 3 of the bone 
anchoring element 1 is pivotably held in the upper member 8 
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through the action of the lower member 10 that keeps the balls 
20 in the inside position. Depending on the dimensions of the 
bores 92 with the balls 20 relative to the head 3, the balls 20 
exert a slight pressure onto the head 3 so that a friction force 
is generated between the head 3 and the balls 20 on the one 
hand, and between the head 3 and the protrusion 93 on the 
other hand. Hence, the head 3 is held under preload in an 
adjustable angular position. A force greater than the friction 
force is necessary to pivot the upper member with lower 
member relative to the bone anchoring element. This facili 
tates handling during Surgery. 
0054. In use, at least two polyaxial bone anchoring devices 
are inserted into the bone, for example into the pedicles of 
adjacent vertebrae. The receiving parts consisting of the 
upper member and the lower member are pivoted relative to 
the bone anchoring elements until they are aligned to received 
the rod 100. Then, the rod 100 is inserted and the locking 
elements 7 are screwed between the legs 87, 88 of the upper 
member 8 and tightened until they press onto the rod 100. The 
pressure force is transferred via the pressure element to the 
head 3 and the whole assembly is locked. 
0055 Referring now to FIGS. 15 to 20, a polyaxial bone 
anchoring device according to a second embodiment com 
prises the bone anchoring element 1, a receiving part 5 with an 
upper member 8', a lower member 10' and a clamping mem 
ber in the form of a clamping ring 200 as well as the pressure 
element 6 and the locking element 7 (not shown). Portions 
that are identical to the portions of the first embodiment, are 
indicated with the same reference numerals and the descrip 
tion thereof is not repeated. 
0056. As shown in FIGS. 16 and 17, the head receiving 
portion 84 of the upper member 8' comprises adjacent to the 
bottom end 82 an annular section 900 that has an inner surface 
conically widening towards the bottom end 82 and with a 
diameter greater than the inner diameter of the passage below 
the protrusion 93. The conical shape is used to generate a 
gradually increasing compression force in radial direction 
onto the clamping ring 200 as described below. 
0057 The lower member 10' has as in the first embodiment 
a first portion 103 with an internal thread and adjacent to the 
first portion, a second portion 104" of the passage with a 
hollow conical shape that is Substantially adapted in the 
dimension to the outer contour of the second portion 900 of 
the upper member 8' so that when the lower member 10' is 
mounted to the upper member 8, the second portion 900 of the 
upper member 8' fits into the second portion 104" of the lower 
member 10'. 
0058. At the second end 102, the lower member 10' com 
prises an inwardly protruding edge 106 that limits the inner 
diameter of the passage at the bottom end 102 to substantially 
the maximum diameter E of the head 30 
0059. As can be seen in particular in FIGS. 15 and 20, the 
clamping ring 200 has a top end 201, a bottom end 202 and a 
slot 203. The slot 203 renders the clamping ring compressible 
in a radial direction. As can be seen in particular in FIG. 20 
and FIG. 21, the clamping ring is preferably pre-assembled 
with the lower member 10' in such a way that it rests on the 
inwardly protruding edge 105 of the lower member 10' with 
its lower end 202. The size of the clamping ring 200 is such 
that when the clamping ring 200 rests on the lower edge 105, 
it is not or not fully compressed so that the slot 203 is still 
open. The cross-section of the clamping ring 200 is rounded 
towards the central axis, even at the bottom end 202 and 
conically widening from the top end 201 towards the bottom 
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end 202 at the outside such that as can be seen in particular in 
FIG. 21, it substantially fits into the second portion 104" of the 
lower member 10' and is held therein. 
0060. The assembly of the polyaxial bone anchoring 
device will be described with reference to FIGS. 21 to 23. In 
a first step, the bone anchoring element 1 is inserted from the 
bottom end 82 into the upper member 8'. Then the lower 
member 10' with the pre-assembled clamping ring 200 is 
mounted from the bottom end onto the upper member 8'. As 
shown in FIG. 21, the lower member 10' is screwed onto the 
upper member 8'. By further screwing the lower member 10' 
onto the upper member 8', the annular conical lower section 
900 begins to contact the clamping ring 200 from above and 
penetrates into the space between the clamping ring 200 and 
the second portion 104" of the lower member 10', as depicted 
in particular in FIGS. 22a and 22b. Due to its conical shape, 
the lower section 900 increasingly compresses the clamping 
ring 200 in a radial direction so that the inner diameter of the 
clamping ring 200 decreases. Finally, as shown FIG. 23, when 
the lower member 10' is fully mounted to the upper member 
8', the clamping ring is compressed to such an extent that it 
protrudes into the passage 85 of the upper member and 
reduces the inner diameter of the passage at a position below 
the greatest diameter E of the head 3. Hence, the head 3 is 
prevented from being removed through the bottom end 102. 
Simultaneously, the clamping ring 200 exerts a slight pres 
sure onto the head, so that the head is frictionally held 
between the clamping ring 200 and the protrusion 93 in an 
adjustable angular position. 
0061 Modifications of the previously described embodi 
ments are conceivable. For example, while a plurality of bores 
91 with balls 20 are shown, at least one bore with ball might 
be sufficient to achieve the function. While in the second 
embodiment, the lower portion 900 is shown as annular por 
tion, at least two or a plurality of distinct lugportions might be 
conceivable that exert pressure to compress the clamping 
ring. The protrusion 93 forming the stop for the head needs 
not to be annular but can be realized through circumferen 
tially distinct protrusions. Further, the protrusion needs not to 
be spherically-shaped inside. 
0062 Instead of the balls or the clamping ring, other 
clamping devices are conceivable, such as, for example, 
spring elements that can be compressed while introducing the 
head and can extend when the head has passed their position 
and hold the head in place. 
0063. The outer contour of the upper member and the 
lower member is not limited to the outer contour shown in the 
embodiments. Also, instead of the threaded connection 
between the upper member and the lower member, a press-fit 
connection or any other connection that allows to fix the lower 
member to the upper member, is possible. The receiving part 
may also have a design that allows the bone anchoring ele 
ment to be pivoted at a larger angle to one side compared to 
another side. 
0064. The locking element is not limited to the inner screw 
shown in the embodiments. Any kind of locking element or 
combination of locking elements, such as a two-part locking 
element, might be conceivable. Also, the pressure element is 
not limited to the specific shape shown in the embodiments. 
For example, the pressure element may have a U-shaped 
recess instead of a cylindrical recess, that provides a channel 
for the rod with legs extending above the rod so that a corre 
sponding locking device may be used that allows to indepen 
dently fix the head and the rod. 
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0065. The bone anchoring element may be any suitable 
bone anchoring element, such as a bone screw, a bone nail, a 
bone anchor with barbs, a cannulated bone anchoring ele 
ment, etc. 
0066 While the present invention has been described in 
connection with certain exemplary embodiments, it is to be 
understood that the invention is not limited to the disclosed 
embodiments, but is instead intended to cover various modi 
fications and equivalent arrangements included within the 
spirit and scope of the appended claims, and equivalents 
thereof. 

1. A polyaxial bone anchoring device including 
an anchoring element having a shaft for anchoring in the 

bone and a head, 
a receiving part for receiving the head of the bone anchor 

ing element and for receiving a rod, the receiving part 
including 
an upper member with a top end, a central axis extending 

through the top end and the bottom end, a head receiv 
ing portion with a passage at the bottom end for intro 
ducing the head and a channel for receiving the rod at 
the top end; 

a lower member having a top end and a passage extend 
ing from the top end to the bottom end, the lower 
member being connectable to the upper member from 
the bottom end of the upper member; 

wherein at least one clamping member is provided at or 
near the bottom end of the upper member and wherein 
the clamping member is configured to reduce the diam 
eter of the passage of the head receiving portion of the 
upper member when the lower member is connected to 
the upper member such as to hold the head when the 
head is inserted in the head receiving portion. 

2. The polyaxial bone anchoring device of claim 1, wherein 
the at least one clamping member is dimensioned such that it 
exerts a pressure force onto the head when the head is inserted 
and the lower member is connected to the upper member. 

3. The polyaxial bone anchoring device of claim 1, wherein 
the at least one clamping member is movable in a radial 
direction relative to the central axis when the lower member 
is not connected to the upper member. 

4. The polyaxial bone anchoring device of claim 1, wherein 
a plurality of clamping members are provided that are 
arranged in a circumferential direction around the central 
aX1S. 

5. The polyaxial bone anchoring device of claim 4, wherein 
the clamping members are balls. 

6. The polyaxial bone anchoring device of claim 5, wherein 
the balls are provided in bores of the upper member that 
extend substantially transverse to the central axis. 

7. The polyaxial bone anchoring device of claim 5, wherein 
the balls are rotatably held in the upper member. 

8. The polyaxial bone anchoring device of claim 5, wherein 
the balls are movable in a radial direction transverse to the 
central axis in a limited manner. 

9. The polyaxial bone anchoring device of claim 1, wherein 
the at least one clamping member is a clamping ring that is 
compressible in the radial direction. 

10. The polyaxial bone anchoring device of claim 9, 
wherein the clamping ring is a slotted ring. 

11. The polyaxial bone anchoring device of claim 9, 
wherein the clamping ring is arranged in the lower member. 

12. The polyaxial bone anchoring device of claim 9, 
wherein the upper member has a clamping portion at the 
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bottom end that cooperates with the clamping ring so as to 
compress the clamping ring when the lower member is con 
nected to the upper member. 

13. The polyaxial bone anchoring device of claim 1, 
wherein the at least one clamping member is secured against 
disassembling. 

14. The polyaxial bone anchoring device of claim 1, 
wherein the upper member comprises a stop for the head that 
is provided in the passage and prevents furtherinsertion of the 
head. 

15. The polyaxial bone anchoring device of claim 14, 
wherein the stop is at such a distance from the bottom end of 
the upper member, that when the head 3 abuts againstit, the at 
least one clamping member is arranged at a position in axial 
direction below the region with the greatest diameter of the 
head. 

16. The polyaxial bone anchoring device of claim 1, 
wherein the upper member and the lower member are con 
nectable by threads. 

17. The polyaxial bone anchoring device of claim 1, 
wherein the upper member comprises a pressure element that 
exerts pressure onto the head from a side opposite to the 
clamping member relative to the greatest diameter of the 
head. 
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